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Our intention is to present a progress report from a research project aimed at
finding out ways of facilitating a deeper understanding of certain concepts.

in Economics at University level. The project can be seen as g continuation of
previous research activities, especially within a project entitled "Study skills
and learning", which was carried out auring the years 1970-74 (see for instance
Svensson’s (1976) work with the same title). The conclusions from this project

concerned qualitative differences in learning.

Some remarks on learning
One type of differences concerns the process of learning. We found that when
reading a text, students differed as to wﬁ.é-fuvfhey had as the object of focal
attention. Some of them were orientated toward the text in itself, others tried
to achieve a deeper understanding; their attention was focussed on the content

of the text.

The difference between students in the focus of attention covaried with a diffe-

rence between a passive and an active attitude to learning, which could be
e characterized in terms of two different conceptions of learning. According to”

the first conception, learning is something that happens to you and according

to the second conception learning is something that you do. Our intention

v

with this dichotomy was to provide a description of differences as fo how people
set about learning, j.e. differences which can be seen as lying behind the
differences in the outcome of learning. The latter can also be considered from

a qualitative point of view.

Variation in the outcome of learning is as a rule described in ‘ferms of how much
has been learned. Such q mode! of description is, however, neutral - if not
blind -~ i the content of learning. Reasonably, we get closer to the heart of
the matter if we describe differences in the outcome of learning in terms of
what has been learned. This may again refer to two different aspects. First,

there may appear differences as to which parts of a text people remember and

1) The project was started in 1974 and it is planned to last for four years,
This research is financed by the R and D unit of the Office of the Chan-
Q cellor of Swedish Universjties.




which questions concerning the content of that text they can answer. This
brings to mind, of course, the previously' mentioned quantitative descrip~-

tion of the outcome of learning. The only difference is that, instead of summer-
izing points on the whole of the text as regards questions for each individual,

we preserve the entire pattern of answers . In each case, however, there is o
tacit assumption concering the homogenity of knowledge (and understanding);
either you know a certain principle or you do not. This assumption is obviousiy
false. People conceptualize the phenomena, principles etc. they are told about
in the text they read, in various ways.These conceptions represent qualitative
differences in the way people understand or misunderstand the actual phenomena
and principles. The variation thus obtained, probably gives clues to the con-~
ceptual prerequisites of the comprehension of those phenomena and principles
and the conception which exists in g certain individual will probably reveal

the specific conceptual prerequisites (if any) which he lacks. As far gs a single

individual is concerned, the comprehension of a certain concept, phenomenon or

principle which appears in or can be thought to underly a text which he is reading
can thus be seen as a function of his conceptual prerequisites on the one hand,
and of what he had as the object of his focal attention during reading, on the
other,

We can consider the level on which people approach a text (i.e. what ‘they have
as the object of their focal attention) as an individual characteristic with a
hypothetically high generalizability over situations (the notion of generaliza-
bility in this respect has in fact been given considerable support by Svensson

in his above mentioned report). A possible next step is then to investigate the
extent to which we can make people orientate themselves towards a deeper
understanding of what they read or hear. There is some evidence that rather
diffuse and general modes of influence towards comprehension-orientation may
have weak postivite effects (Marton, 1974; Dahlgren, 1975). On the other hand,
attempts with the same goal, when explicif means of control were used, did not
turn out very well, In these cases, subjects were told in one way or another

what kind of questions they were supposed to answer ejther during or after read-
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ing. The basis for fhefe attempts was the observation that those who orientate
themselves toward a laéeper understanding of a text can be characterized in terms
of what kind of questions they are looking for an answer to. Obviously what they
are trying "to get out" of a written (or spoken) discourse is answer to: "What is
the whole thing about?" "What is the message ?" "How are the different parts
related to each other and to the main point(s) of the discourse?" When we put
this kind of question to people before they read the text, and especially when
this kind of question is asked several times during the learning session, people
seem to develop a specific strategy for circumventing both the text and the
intention of the experimenter. They try to pick up information in order to answer
the questions, not by working through the text (which was meant by the ex-
perimenter), but by paying attention in a selective way only to those parts

of the text which they consider as relevant in rela'f:i;on to the subjectively (and
erroneously) experienced demands. We call this detrimental strategy "technifi-
cation" and its mechanisms andeffects have been demonstrated in various con-

texts (Marton, 1976; Dahlgren, 1975 and Siljs, 1975).

One of our conclusions was thus that there are fundamental differences in how
people set about learning. We have characterized this dichotomy in terms of
whether people have the discourse in itself, or rather what the discourse is
dbout, as the object of focal attention when taking part in it. We have pointed
out that this dich.otomy is closely related to a difference between a passive and
an active conception of learning (to what extent one considers oneself as the
agent of learning, i.e. he who does it). Svensson (1976), working withing the
same research group and partly also with the same method, f. ind that differences
in the learning process could best ba characterized in terms of a distinction be~

tween an atomistic and a helistic approcch.

Max Wertheimer (1945) contrasted "productive thinking" with "learning by drill
... by memorizing, by blind trial and error" (p 246) and his student Katona (1940)
studied differant effects of "organizing and memorizing". Goldman (1972) makes

a distinction between "logical" and "concrete-mnemonic", Biggs (1976) between
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"reproductive” qnd "transformational" strategies and Pask and Scott (1972)
speak of "holists' and “serialists" when they consider individual differences
in the process of learning. Whether these various dichotomies refer to different
phenomena or to different aspects of the same phenomenon is an open question.
We think, however, that the second alternative is true. All the dichotomies
seem, more or less, to have to do with two different conceptions of learning,
namely learning as a transmission of unrelated "bits of knowledge" on the one

~ hand,and learning as a change in the conception of same aspect of the surroun-

ding world on the other.

If we want to improve the way people set about learning we should not adopt
any general kind of training, independently of the content of the academic

subject. Learning strategy or attitude to leaming is not an additional compo-
nent of studying upart from the knowledge of the sUbiecf matter, rather cene-
ral learning skills (if there are any) are aspécts of the work with the concrete

content of the subject.

Some remarks on teaching

Just as generallewningskills are considered by us as aspects of the learning

of certain specific contents, general principles of teaching (if there are any)
should be viewed as aspects of the teaching of Certain specific contents. We
think that there is a very unhealthy lack of bc;lclnce between the attention paid
to questions formulated in general terms and the attention paid to the actual
content-of teaching. General properties should, in our opinion, be discussed and
investigated in relation to certain specific contents. This is, in fact, one of the

major aims of the research project reported on in this context.

There should, of course, be some guiding lines before starting work on the

specific content. Some views of this kind are discussed and exemplified below.
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1. The comprehension of a certain concept (principle, phenomenon) can be
seen as a function of the way in which it appears in the actual context,
what the individual P:nas as the object of his attention at the time and which
conceptual prerequisites he possesses. This latter view implies that the
conception of something is, to a certain extent, a function of the concep-
tion of something else. Learning can, from a certain point of view, be
considered as a process in which the unlimited variation of the surrounding
world is interpreted in terms of a linited number of basic concepts or struc~
tures. If this conceptualization is correct, it seems reasonable that in order
to improve learning we should concentrate our efforts on such basic concepts
or s‘frucfures. "Basic", however, does not neccessarily refer to what is basic
from the point of view of the academic discipline. A thorough analysis of
the content of the actual course is naturally the given starting-point. Such
an analysis should reasonably result in a set of central concepts and princip-
les. What is basic from the point of view of learning is, however, a psycholegi-
cal question. The most fundamental assumptions of an academic subject are
as a rule taken for granted and thus they are of a tacit kind. The most basic
conceptual prerequisites of understanding are in fact not in the academic
subject but rather "below" it. Consequently the best way of discovering them

is to analyze the way in which students think about the content of the subject.

The present project is closely related to a study carried out by Dahlgren (1975).
In thi§, subjects read two chapters from a Swedish edition of Paul Samuelson’s
book Economics (Samuelson, 1969)? in an experimental setting. As far as the
experiment was concerned, the main interest was concentrated on the second
chapter "Central problems of every economic society”". In the analysis of the
content two constructs were found underlying the chapter: the production possi-
bility frontier and the law of diminishing retyrns. The Férmer "... depicts
society’s menu of choices" (ibid p 21), e.g. between military and civilian
production (see fig. 1).

2)The quotations given below are, however, taken from a later English

edition (Samuelson, 1973).
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military
production T~
—>
civilian production
Figrure 1,

The production possibility frontier

When the productive resources are fully utilized the actual counfry'is

located on the frontier; in other cases it is located within the area delimi-

ted by the frontier and the both coordinate axes. The distance fo the frontier
corresponds to the degree of unemploymént of the produchve resources. The
bowed-out or concave curvature depicts the fact that *. .. in order to get
equal extra amounts of one goods, society must sacrify ever increasing amounts !
of the other goods" (op. cit. 29). Several difficulties are involved in the com-
prehension of the concept of production possibility frontier. One must, for
instance, realize that both the employment and the cllocafibn of productive
resources may vary. Furthermore, the exchange relation between two types

of goods is second order in character: there is an increment of decrement in

the production of that type of goods whlch we give up for a certain amount of
another type oF goods. An additional complication is that the production possi-~
bility frontier is a variable which can be considered as a function of previous

allocations of productive resources between consumption and investment.

The law of diminishing returns states that "An | Increase in some inputs relative
to other fixed lnpufs will ... cause total input to increase, but ... the extra
output resulflng from the same additions of extra inputs is likely to become

less and less" (Op.cit. p. 27). in table 1 the fixed inputs refers to land areal

8

and the variable input to labour.



Table 1

Law of diminishing returns (after Somuelson, 1973, p 27)

Man-years Total product
of labour (bushels)

0 0

1 . 2,000

2 3.000

3 3.500

4 3.800

5 3.900

Again, the main difficulty in grasping the principle lies in its second order
character (it involves "decrement of increment”, j.e. "change of change").
When further analysis of the variation in the underlying conceptions was

carried out the following conclusion was made:

"...(a) distinction, c-.sidered to be fundamental, is between what
we may call the static and dynamic corception of allocation/distri-
bution (or scarcity of what is'"fo‘be‘“dlIaéafed/disfribufed). The former *
implies a constant quantity to be divided; the more of one commodity,
the less of another. In the latter case, the attributes of allocation/
distribution (e.g. the quantity to be divided, rate of exchange etc)

are themselves subject to change. In other words, scarcity refers in

the first case to the output of production, i.e. goods, and in the

second, to production factors.

Apparantly related to this distinction is the difference between think-
ing in terms of the rather abstract concept of productive resources and
the more concrete concept of production (or output, i.e. goods. )"

(Marton and Dahlgren, 1976)

Recently, an editorial ﬂn.c.;f(e appeared in a Swedish newspaper "concerning the
economic problems of Great-Britain" (Goteborgs-Posten, 1975). We felt that
there was a certain similarity between the static conaeption of the allocation

of resources we found in a large proportion .of the students who participated
in.our investigation and the static conception of the course of economical events

which Ralf Dahrendorf, according to the editorial note found to underlie the

British difficulties: ]




++ . a long-staying guest in England - Professor Ralf Dahrendorf -
claims that the British economy made no progress, because of an
error of judgement and because people do not dare to take fresh
initiatives. It is dangerous to see society as a footboll match which
can only be won at the expense of others, says the newly-appointed
Vice-Chancellor of the London School of Economics. Dahrendorf
has a more dynamic view of society with him from Germany ...
Strangely enough, he has borrowed the terms he uses from a sport
and from Sweden: "Society is more like the famous Vasa Ski Race
where many participate, a few reach the finishing line before the
others and are rewarded for it but still, everybody finishes the race. * "

2. The second principle that we should like to discuss has to do with the view that
the basic concepts, structures and principles should, initially, be represented
in a fairly clear form. In this way we can proceed from the simple to the com-
plex and yet have the whole as the storting point. The acquisition of a certain
basic structure represents an obyious qualitative difference as compared to not
possessing that structure. The same structure can, however, appear in an unli-
mited number of different situations and the attributes of these situations can
be of decisive imp.orfcmce as to whether one thinks according to the actual struc-
ture or not. This meqnvs that - addition to the structural difficulty there is diffi-
culty of a quaniitative nature which has to do with the number and the complexi-
ty of irrelevant factors which are superimposed on the basic structure Discerning

the structure of the situation may, in fact, often represent the major difficulty.

Some findings made by Abramowitz (1975) can ;serve as an illustration. In her
investigation the subjects, who were seventh gr;Jde students (i.e. twelve to
thirteen yecrs old), had to solve problems based on proportional reasoning. In
each task the subject was shown . .. astick figure (Mr X) measured by two sets
of different calored loops. The subject was asked how many loops of each color
it took to measure Mr X." After this, the subject was shown ". .. q different
sized stick figure (MrY) feasured by only one set of colored loops. The subject
was asked how many loops of the other color it would take to measure Mr Y and
to explain how he/she arrived at that onswer. " The solution of the task thus
requires the r~alization of the fact that the relationship between the number

of loops of the dirrerent colors is the same, independenﬂ); of the object mea-

. sured. Such an understanding is of a structural character, i.e. if could be
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supposed to be present or gbsent irrespeciively of the actual figures used in
v

the task. This was, however, not found to be the case. Correct proportional

reasoning was, for instance, three times as frequent when the unknown was

an integer (e.g.. 4/6 = 14/x) as when it was not(e.g. 5/7 = 8/x).

We think that the relative i.ﬁstcbility of a certain structure is more a rule than
an exception. In the initial phase of the acqufsition of a concept or a principle
the level of difficulty can preferably be kept down by reducing the number and
complexity of "irrelevant" factors. Greater stability and applicability can be
achieved by successively increasing level of quantitative difficulty and the .
variation in "irrelé;anf" factors. By means of such variation we may transcend
the narrow context of the instructional setting and approach the outside-school
reality. We think that one of the major tasks 6f teaching is precisely the faci-
litation of the realization of the fact that an unlimited range of situations can

be interpreted in terms of a limited number of concepts and principles.

3. The third view_{;‘g;;oncerns quali:ative differences in the conceptions which appéqr
in teaching, Wé have previously discussed qua_lifgﬁve differences i.. the outcome
of learning which appear when different people confront g certain concept,
phenomenon or principle in the same form. |n most cases, it has been possible

to arrange hierarchically conceptions that have arisen under such conditions
(Marton, 1975, Dahigren, 1975, Saljs, 1975). This implies that the different
conceptions vary in proximity to the intended meaning of the concept or prin-
ciple. In other words these conceptions are more or |ess corlrecf.l‘vO__bviou‘sly,
however, these findings can not be generalized in other cc‘sé.sf:;gf'quol.}ifoti‘ve
differences. Different conceptions may represent alternative, possi.ble interpre-
tations which simply represent different points of view. Which conception appears
in the instructional setting can, however, be of decisive importance as regards
the students’ comprehension of the actual concept or principle.

As an excmp"-j we should like to refer to an alternative explanation of the con-

cept of function in mathematics. According to Greger (1971) a funciion can be

seen as a machine with an input channel and an output channel :
. 1

b .




1. Itis determined exactly which elements may be fed into each "machine’ .
These elements are called the operands (or argument) of the “machine’ .
The set of aperands of a ‘machine’ is called the set of definition of the
"machine’ .

2. A definite "mechanism’ is triggered for every operand that is fed
into the “machine’, i.e. the operand triggers a fully determined
and well-defined sequence of actions or operations by the ‘machine’.
It is then said that the “machine’ operates on the operand.

3. When the "machine’ operates, it transforms (“changes’, ’reproduces’,
“transfers’) the operand into a completely definite and unequivocal
"end-product’ which we call the transform (result, value, image)
and which is fed into the output channel. The amount of transforms
is called the range of the ‘machine’.

(ibid. p. 149)

As far as functions in usual mathematical contexts are cancerned the inputs as
well as the outputs are numbers. The above conception of function, however,

also applies to e.g. a machine for paper-folding.

"A machine for paper-folding can be seen as a function if it, for examnple,
functions in the following way: the operands, which consist of A4 sheets
of paper, are fed into the machine; the machine operates, i.e. it folds
each incaming sheet or paper so that the two ends are touching each other;
the result, the fo!ded sheet of paper, is fed out. In this example, the
operand happens to be expended when it is transformed into the result.
This is, however, completely irrelevant.

(op.cit. p. 150).

This conception of function is very concrete and very abstract at the same time.
We cannot refer to any systematic investigation of its effects on students’ com-
prehension. Our intention was only to provide an example of q qualitatively

different presentation of a basic concept.

4. In agreeing with what has been said previously we consider the student as "the
agent of learning", he constructs meaning (knowledge, understanding) so to say.
But, what are the conditions for evolving of new roncepts and for the learning
of something new in the sense of reinterpretingsome aspect of reality? The basic
mechanism, in our opinion, is some kind of cognitive conflict either in the form
of a gap between a desired state (to know) and a real state (to be ignorant) or
in the form of some conceptions which are incompatible. It is of course fairly 1o

Q common for people to have contradicting conceptions. One of the theachers’
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most important tasks is, however, to make the students pay attention to the

implications of their various conceptions,

One of our colleagues, Leif Lybeck, is at present running a research project
concerning concept formation in seirnce and mathematics in secodary schools,
In his efforts to find out ho ineaning of the concept of pressure

varies, he asked a number = .aplain how the "Cartesian diver"

(see fig. 2) works,

Figure 2,

The Cartesian diver

This is a popular object for demonstration among physics teachers, The "diver"
is a hollow glass figure filled with air and with a hole in the bottom of it. [t
floats in a container filled with water which is sealed with o rubber stopper,
When the stopper is depressed the ait-pressure inside the "diver" rises as q
result of water forcing its way in through the hole and the "diver" sinks to the
bottom. When the prassure on the stopper ceases, the air in the "diver" ro-
sumes its original volume and "he" once more rises toward the surface. The

majority of the subjects (they were both over and under the age level with which

13




the main study will be concerned (about 16 years old)), did not immediately
understand the connection. In actual fact, the interview is in itself a learn-
ing process that can be described in terms of a number of qualitively differ-
ing conceptions of the same phenomenon. This depends partly on the fact that
the interviewer is, contrary to customary practice, not passive but instead
tries by means of questions to help his subjects attain an understanding as
complete as possible. Several subject: claime T "o example, that there is
less air in the "diver" when the stopper is depru:ssed. "Well, where does the
air go, then?" wonders the interviewer. If it is realized that when air passes
through water it takes the form of visible air bubbles, then a conflict situation
arises between “there is less air now than before" and "none of the air has
~disappeared”, This conflict situation is solved by the apperance (or reappear-
ance) of the concept of density during the actual experiment: "The air gets

squeezed" the subjects say,

Some remarks on research

We have previously spelled _ut our conviction that much more stress should be -
placed on the content of tearning. We do not argue for the inclusion of the
classification of content (e.g. argumentative-factual prose passage) in the de-
scription of experiments in learning as an additional parameter, Rather, we
think learning should be described in terms of the structural aspects of its con- , .
tent. The problem thus concerns what we consider to be the proper level of
inquiry, what we think to be the Proper data of research on learning(at least
within the field of educational psychology). Furthermore, this concerns the
way in which we have structured our thinking about learning. Problems are
described in ierms of general properties of the process of learﬁing, retaining,
forgetting, remembering, problem solving or in terms of general differences
between individuals, groups or teaching methods. To what extent descriptions
of this kind can be generalized over various contents is, of course, to a certajn
extent an empirical question, We wish enly argue that there is both o need for
and a lack of knowledge abaut how people conceptualize varjous phenomena

in the surrounding world; what the main difference betwaen understanding and

not understanding consists of and which differences in the conception of some
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more fundamental‘ csp}ects of reality that the differences in the comprehension
of a certain phenomenon are connected with. It is a question of centering the
problem in a different way. Instead of asking, for instance, whether a certain
method of instruction facilitates learning in a certain kind of student, we
should like to know, for example, in which different ways proportionality is
conceptualized, how the understanding of the structure "times as much as"

is related to the understanding of proportionality, and how the compreher{sfon

of the kinetic theory of qas is related to the comprehension of proportionality .

The description 0. nli e differences in the conception of the surrounding
world can be found mosi trequently in developmental psychology. The diffe~
rences between conceptions of a certain phenomenon may, however, repre -
sent entirely different scources of variation, such as variation within a single
individual during his development, during a learning experience or during the
process of making a scientific discovery. The same variation may, however,
represent differences between individuals on the same age and educational le~

vel, between cultures or between stages in the history of science.

This means a centering of interest on the structural properties of certain con~
tents of thinking. Research based on this point of view should consist partly of
collecting information from different sources concerning various conceptions of
certain phenomena and partly of looking for relatianships on the basis of con-
tent i.e. questioning how the various conceptions of different phenomena

are related to each other,

When it comes to the educational setting, this implies, of course, primarily
studying the variation in the students’ conception of central parts of the con~
tent of the caurse and investigating the relationship between the variation ob-

tained and conceptual prerequisites .

The general outline of the project

The aim of the actual project is to arrive at a basis for facilitation of compre~

hension of the content of the course in Microeconomics. The project concerns
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the introductory course in Economics at university level, in particular the
course in Microeconomics which'lasts for eight weeks during the first term.
The first step in the work within the Project was a thorough analysis of the
content of the course, carried out by a subject matter specialist and an edu-
cational researcher who had studied Economics. A number of basic concepts
and principles were arrived at and problems for assessing the students’ compre-
hension of these were constructed. These problems, seven in number, wore
presented to 20 students two weeks after the course examination during indi-
vidual, oral interviews. (This took place during the first term of the projéct.)
Each * ~ ‘aped and later transcribed. |he aim of the analyses of
these 1nterviews was partly to arrive at a description of the variation obtained
and partly to try to attribute the misunderstandings discovered to erronecous

conceptions of more fundamental concepts and structures.

During the project’s second term, two groups of beginners, each consisting of
15 students, were formed randomly. One of the groups was interviewed at the
beginning of the term, (i.e. before the course startez}; at the end of the term,
i.e. after the course had been completed, both grot . ere given a similar
intervizw, In the interviews, 10 so-called everyday - nomic questions were
asked, :.e. questions which, as regards content, wer . raken from the students’
everycs: life and brought basic economic concepts tc - - -ore. The aim was

to inv:snigate the extent to which studies in Economic: 1fluence the students’

conception of that part of the outside world covered by these studies .

The third term was devoted to analyses of what the students had scid during the
intervicws, During the recently completed fourth term an experimental course
in Micr.=conomics was includez. In this course, an ¢ttempt was made, with
the raip of what had previous!:- been learnt of the students’ conceptions and
miscarcas tions, to make the new students attain a deeper understanding of the

rhensme=—, concepts and principles dealt with during the course.

The experiment has been evaluated by means of results of the course examina-
tion, but above all by means of individual interviews aimed at assessing the 16

students’ comprehension of the content of the course on a deeper level, Further-
p p

Q more, the long~term effects of the course will be investigated on a later occasion.




Students’ understandings of some basic concepts in economics

In this context we wish only to illustrate the kind of observations we are try-
ing to arrive at in order to improve our understanding of the ways students un-

derstand or misunderstand certain basic concepts and principles in Economics.

We have chosen to describe briefly some characteristic ways of thinking which
came to expression in connection with three of the above mentioned seven

questions used in interviews carried out during the first term of the project.
The first of these thre.. questions was formulated:
"What is meant by the concept ‘ opportunity cost’ 2"

This concept i: frequantly used in economic theory. Opportunity cost is funda-
mentally o ~'ative co. ¢ concept. Consider a situation where a person has at
his disposa: = :um »f money." He faces the alternatives, of investing the money
in his own firm o 2x1ing it into a 5dﬁl€"‘7d;counf. The opportunity cost of the
investment oume—-<ive is the interest he would get from the bank while the
opportunity est ¢f the bank -saving is the profit he would get from investing
the money in the fitm. The concept of opportunity cu.t is applicable in a num-

ber of situc*ions 2muil is in no respect restricted to situations like the one de-

scribed abe - .,
The answer: -~ 1}t question found in our group fali'tinto two distinct categories.

A.  Oppo: unity cost is conceptualized as the co: for
an aliz nsive expressed in terms of the outcome
of the sltsmat ve that is not chosen.

B. Opportunity . is conceptualized as the cos: of
choosing 4 i+ ~in alternative in order to achieve
a specifir o .

The main differencs etween the two categories is that the A-variant implies

a relative cost <o .+pt while the B-variant implies an absolute. In the A-cate-
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gory the mean is fixed and differences occur as regards the output of diffe-
rent alternative ways of using the resources. The B-variant reveals the con-
ception that the goal is fixed and that what varies are the costs of different

ways of reaching the goal ,

The second question was asked in order to obtain a better grasp of the students’
conception of the connection between the production function and a number
of cost functions, such as average total cost (ATC), average variable cost (AVC)

and marginal cost (MC),

Three different production functions illustrated in figure 3 were presented.

a) b) : c)
Q :Ts Q A Q /P
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Rgure 3.

Three different production functions
Two specific questions were then put to the subject:

"Three production functions are illustrated. The total output, Q, is
produced by means of one single production factor, L. The cost for
one unit of L is constant.

a) The production techniques differ with regard to the correlation
between increments. of the production factor and increments of
the total output, How?

b) What will corresponding cost functions look like? Describe ATC,
AVC and MC."

A correct answer to the a~part of the question should contain, in the case of

the a-diagram, the basic structure that "the increment of production that follows

an increment of production fcctorlLBis not constant but will be smaller",




In the b-diagram "the relationship between an increment in quantity produced
and an increment of the productian factor L is constant" and in the c-diagram
"the increment of quantity produced if the quantity of the production factor L

is increased, will gradually increase”.

In the language of economics, the a~diagram is an example of "decreasing re-

turns to scale" anu the c~figure is an illustration of "increasing returns to scale".

(In reality, the production function is a compasite of all three functions in the
order c ~b - a i.e. due ta large scale advantages there is first increusing .«

turns to scale, later an inflexion point and finally decreasing returns to scale.)

In the text book, all three production functions are illystrated and explained,
The first part af the question usually did not cause any greater difficulties to
the subjects, even if we accidently made the observatian that the meaning of
*he ward "constant" (that was often used to characterize the b-function) was
not campletely understood by some subjects. Several subjects stated that the re=~
lation between Q and L was constant because the angle between the graph and
the axes was (by accident) about 45°, Further prompting revealed that these
subjects did nat cansider linear functions, except in this case, as depicting a

constant relationship berween two varjobles.

Several problems, however, emerged when it came to the b-part of the ques-
tion. A correct answer to this question has to contain a kernel of the following
type: As the production is passible by utilizing only the production factor L,
ATC (average total cost) is equal to AVC (average variable cost).3

ot —— o —

3)The average total cost (ATC) is defimed as the total costs (variable and

s . . ix t+ vari
rixed costs) per unit praduced i.e. ATC = fixed cosrs- variable costs
quantity produced.

variable casts

-lence, the average variable costs, AVC = quantity produced.

The marginal cost (MC), is defined as *he variable casts per unit produced

ive.is the derivative concept of the tatal cost, namely the cast of an addi~"
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In the a~diagram ATC and AVC will increase since in order to maintain a con-
stant additional increment to the output, even larger additions of L is necessary
(which costs more and more money), The marginal cost (MC) will also increase
(for the same rewson os ATC and AVC). The rate of the increment of MC will
be about the same in the beginning as the ATC and AVC, as the relation bet-
ween L'and Q is more favourable in the beginning than at the end. In a later
phase, MC will, however, increase ever; faster than ATC and AVC since a po-
sitive "prehistory” in the production will mod.--~ite t!-- st . ATC and
AVC.

Even though it was pointed out that only one production factor is involved,
only very few subjects realized that ATC = AVC. The mojority seemed to be
heavily reliant an all the pictures they had seen in their textbooks. This is
clearly indicared when several subjects tried "to remember what ATC, AVC
and MC looked like", In other words, it was evident thot a general strategy
was to recal | some kind of pictorial memory image from text book diagrams.
This search for fragments of a pictorial image rather than a construction based
on the determining production function given is even more obvious when the
subjects are faced with the b~ and c-functions, Since production functions of
these kinds are very seldom discussed in text books, some slightly modified

version of the solufion to the first function is very often applied.

The uncomplete understanding of the word "constant" is further illuminated
when the subjacts fry to illustrate the MC for the b-function. Even those who
state that the MC s constant, very seldom make correct illustrations. The MC

is instead very oftgn drawn like diagram b in figure 3.

The error is presumably a consequence of lack of discrimination concerning
when "constant" refers to a relation between two variables (like the linear
production furztion in diagram b in figure 3) and when it refers to the value
in one single variable, and should thus be illustrated by a line parallel to

one of the cocrdingte axes.

b
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In other words, only very few of the subjects seem to realize that, on condj-
tion that the meaning of AVC, ATC and MC is clearly understood all the
information needed in order to solve the problems in question is given by pro--
viding the slope of the production functions. The problems are thus not solved
primarily by trying to remember "what the cyrves looked !': -~ as many - ihe

subjects actually do,

The thorough understanding of such basic concepts is obviously not a necessary

prerequisite for passing the exam in Ecanomics. Several subjects realized that

they did not succeed very well in this question; tney often made comments such
s "You would probably be very surprised if | told you how well | passed

the exams" or "OK, | can’t cope with these questions but | nevertheless passed

on the exam"

This brief and to some extent casual analysis of the answers to the question
about different cost concepts clearly supports the suspicion that the part of
microeconomics for which the understanding of the relation between these re-
latively elementary concepts is a necessary prarequisite, is not quite under-
stood by a great part of the students, by some of them probably not at all, [t
may even be that the criticism of microeconomics, mainly for being totally
artificial, that is raised by several students, may have its roots in the fact

that these students do not understand microeconomics at all .

Also, the last of these three questions was intended to illuminate a certain as-
pect of the understanding of the actual concept. The correct answer fol lows,
in fact, directly from the meaning of the concept, The question was based on

the diagram in figure 4.

"How do utility and costs respectively develop accord'ng to the diagram.

a) along the indiferance curve | - |”

b) alo.y the budget line A] ~ B]?"



~ Commodity
B
B]
A1
Commodity A L
Figure 4.

Budget line and indifference curve

The diagram is an illustration of which combinations of commodity A and B

yield a constant value as regards the total cost for a household (the budget
T . . . _ . .

line A° - B") and which combinations yield a constant level of satisfaction

(the indifference curve | - '),

This means that the answer to (q) is that utility is constant along the curve
| =17, while costs decrease in the interval | = T and increase in the interval
T-1". The answer to the b-question is that costs are constant along the line

1 ] 1 1

A’ - B and utility increases from A - T and decreases from T - B .

One main problém that seems to create difficulties for several subjects is the
normal use of a curve to illustrate a correlatien between two variables, In
these cases, the curve is simpiy an illustration of the number pairs that exist
as a result of the correlation (whether this is causal or not). This also means,
due to the properties of a coordinate grid, that if the curve develops from |eft
to right, the X-coordinate increases and a movement from below and upwards
means an increment of the Y-variable. This traditional use of a graph in a co-
ordinate system seems to be frequently applied to the actual question. Even
though it is pointed out by the definition of the indifference curve, as well as

the budget line, that the value in the third/fourth and "invisible" variable
22




(cost/utility) is constant along the graph, the "normal" properties of a curve,

as described above, are also often recognized in this case.

That this conception of the indifference curve or the budget line if frequent is
indicated by the fact that several subjects state that utility decreases from

I -1 and/or that costs decrease from A] - B] + In other words the opinion that
something decreases when a curve has a downward slope is often ioo well-estab-

lished to permit consideration of any alternative.

To sum up, three qualitatively different variants of answers to this questian are

found:

A.  Costs are equcll along B] - A] Utility increases fram B] - T and
1
decreases From T = A" Utility is constant along | - |’ and costs

decrease from | ~ T and increase from T - |’

B.  Costs increase (or decrease) in relationship to utility along B] - A]

and utility increases (r: decreases) in relationship to casts alang

=1,

C. Costs (and utility) decrease from B] - A] (and | ~ 19, ‘

Students’ understanding of some economic phenomena of every-day-life

Economics is frequently criticized from the point of view that the subject is
too abstract and has developed theoretical models that are too highly refined
in order to permit the drawing of parallels to phenomena or processes in authen-

tic everyday life situations.

As was pointed out above, during the second term of the project ten questions
were asked in interviews carried out before and after the course in Economics.
e questions concerned fairly familiar economical phenomena and they were
formulated as much as possible in the form of concrete examples like the first

one of the two questions we should like to present here,
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"What would be the effects on the Swedish labour market if the
UK devaluated the pound?" ‘ :

<

The effects of studies in Economics on the apprehension of the phenomenon

dealt with in this question seems to be (judging from an ocular inspection)

that the interdependency in international Economics is considered.

The answers at the beginning of the course seem to lack:

a) a clear distinction between devaluation and revaluation.

Example (S no. 13) "Yes, let’s see, if they devaluate the
pound, it means that they can buy more from us, should
mean an increment, an addition in the industry (the Swedish)
in that case it will favour them (Sweden) . "

b) understanding of the multilateral effects of e.g. devalua-
tion i.e. that a devaluation is a change in a relation.

Example (S no. 15) "Yes, exactly, it would mean that the
Swedish goods that are sent to England will be more expen-
sive to the British and it should mean that the demand for
Swedish goods will dec.case, and in turn lead to a decre-
ment of the production, but it depends on the part of Swe-
dish exports that the UK buys."

The b-type errors were stillifrequent at the end of the term. An interesting ques-

tion is, however, why they were so infrequent at the beginning of the term. It

~is our opinion that the b-errors are examples of a wider category of. errors name-

ly the incapability to consider a number of functions and parts in systems of in-

teracting components. Attention is instead focussed on single functions or parts,

and these are probably the ones that are best recognized by the subject,

The increasing ability to take even bigger parts of systems of, interacting compo-
nents into consideration, in the time perspective of one term of studies in Eco~
nomics is, however, presumably not generally valid. The reason for the incre-~
ment is probably just as often the effect of specific knowledge of the concept of

devaluation,

Thus we get two main categories of answers to this question,
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A British commodities will be cheaper in Sweden and Swedish commo-
dities will be more expensive in Britain.

B:1 . British commodities will be cheoper in Sweden.

' B:2  Swedish commodities will be more expensive in Britain.

A second question from this interview was the following:
"Why does a bur, cost 50 sre?"

The question was given in order to explore the subjective meaning of the con-
cept of price. A preliminary analysis of the answers resulted in two distinct

categories of meaning. Each category is further made up of two sub-categories:

A:l1  The price of the bun is determined by the market price of its constituents,
i.e. the price depends on the supply and demand situations for e.g.
wheat, flour and transport services.

A:2  The price of the bun is determined by the supply of and demand for buns.

Example (S no. 1) "If you consider this competitive model, so
to speak, that’s where demand and supply are in equilibrium,
that point, it’s a simple answer, sort of ",

B:1  The price of the bun is the sum of the "value" of its constituents.

Example (S no. 2) "Yes, there is a lot of stuff in it, it's the material
that costs money, the wheat, flour and then to have it baked and wages
... and ... the costs of selling it".

3

B:2  The price of the bun is equal to its "value".

Example (S no. 14) "Because the producers have set a price. They have
included all costs".

Thus, what distinguishes category A from category B is that A~answers indicate
the conception of price as an entity that is determined by a system, (i.e. the
relationship between supply and demand) while ‘the B-answers imply the concep-

tion of price as a property of an object, like colour, size, weight etc. '

Once again, this particular fixation seems to lead to a rather primitive and
static apprehension of a concept that is defined in terms of the function of a

system. 25



. An interesting and at the same time discouraging fact is that B:1~ and B:2-an-

o

swers are found even at the end of the study course,

Several speculations about the reasons for the dominance of the property con-
ception of price are, of course, possible. The epistemology of Economics also
shows that this conception for a time was accepted as scientifically correct.

Also, in the Marxian theory of labour value the property-conception of price

is implied.

In popular descriptions, the property~variant is also very often given support. -
Thé price of a commodity is now and then split up in order to show how raw
materials, transportation, salaries etc contribute to the totdl price. Even if a
decription of this kind is of course not incorrect it may promote the conception

of price as a tangible and given property.

Some preliminary conclusions

The study of the comprehensiuns of some basic concepts in microeconomics has
pointed to some of the difficulties that teaching in this subject area has to cope™

with., .

We have put what might appear as very trivial questions to our subjects. But it
is our opinion that one of the main problems in higher education is that trivial
questions are put all too seldam, by teachers as well as by students. In other
words, teaching in higher education ’very ofter realies an assumptions about the
students’ knowledge in the sense of a deep enough understanding of topics dealt
with in secondary (and to some extent perhaps even primary) schools, that very
often prove to be over-estimatians. Initially, we pointed out that several aca-
demic disciplines are generated from an "inner kernel " of a network of, as a
rule, rather well-defined relations between a limited number of basic concepts ‘

and principles.

It must be an extremely essential function of teaching to secure the students’

understanding of this "inner kernel". Due ta quantitative overloading of the
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teaching session, the teacher may be prohibifed from toking the necessary mea-
sures in order to fulfill individual demands for explanation or clarification. The
individual strategy for coping with the speeded-up pace during teaching ses-
sions is probably most of all suggestive of rote-learning of algorithms presented.
In other words, passing an examination is possibie without understonding, if
only the algorithms are correctly remembered. This is clearly indicated by the
frequent use of comments such as "l don’t remember exactly what it looked like"
or "l can’t give an answer directly, but if | was allowed to look in the book |

won’t need many seconds to get it",

Even if the content of the course literature is not completely understood, the
student will probably be able to "learn it" anyway. But a lot of time will be
required; the resulting knowledge will be a mass of logically and psychologi~
cally nonconsistent fragments, and the practical fruitfulness of the individual’s

study work will thus be highly questionable.
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